Maturation of the Golgi apparatus in urothelial cells.
The differentiation of urothelial cells is characterized by the synthesis of uroplakins and their assembly into the asymmetric unit membrane. The Golgi apparatus (GA) has been proposed to play a central role in asymmetric unit membrane formation. We have studied the distribution and organization of the GA in normal mouse urothelial cells and in the superficial urothelial cells that undergo differentiation following cyclophosphamide-induced regeneration, in correlation with urothelial cell differentiation. In normal urothelium, immature basal cells have a simple GA, which is small and distributed close to the nucleus. In intermediate cells, the GA starts to expand into the cytoplasm, whereas the GA of terminally differentiated umbrella cells is complex, being large and spread over the whole basal half of the cytoplasm. During early stages of regeneration after cyclophosphamide treatment, the GA of superficial cells is simple and no markers of urothelial differentiation (uroplakins or asymmetric unit membranes, discoidal or fusiform vesicles, apical surface covered with microvilli) are expressed. At a later stage, the GA expands and, in the final stage of regeneration, when cells express all markers of terminal urothelial differentiation, the GA become complex once again. Our results show that: (1) GA distribution and organization in urothelial cells is differentiation-dependent; (2) the GA matures from a simple form in partially differentiated cells to a complex form in terminally differentiated superficial cells; (3) major rearrangements of GA distribution and organization correlate with the beginning of asymmetric unit membrane production. Thus, GA maturation seems to be crucial for asymmetric unit membrane formation.